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nucleotid^ composition of the total cellular RNA at all the studied 
periods of hypokinesia remained unchanged (table 2) and is characteristic 
for the cytoplasmic, high polymer ribosomal ENA. This means that with a 
change in the functional state of the neuron the newly formed RNA of the 
nerve cell has the same composition of bases as the original RNA that 
belongs to the ribosomal type. 
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EFFECT OF RESTRICTED EOBIIOTy ON RNA CONTENT 
AND NUCIEOTIDE COMPOSITION AND ON PROTEIN 
CONTENT IN MOTONEORONS OF SPINAI CORD ANTERIOR 
HORNS 


By 

A. V. Gorbunova* 

Reduced iao.toi activity always leads to a change in the functioning of many /9?6** 
physiological systems in the organism of man and animals Cl-31* The proprio- 
ceptive and interoceptive impulses coming from these systems to the central 
nervous system are an indispensable condition for the normal functioning of the 
nerve tissue, and conseq^uently, the normal occurrence of its metabolism, 

A large amount of data has been accumulated that indicates that the prolonged 
stay of the human organism in a state of hypokinesia results in a number of func- 
tional disorders in the nervous system There is information on a disruption 

in the cellular metabolism of the nervous system during restricted mobility [2,6']t 
Since the link between the functional activity of the cell and the metabolism of 
of ENA and protein in it [^7,83 has been noted repeatedly in the literature itwwas 
important to investigate the effect of hypokinesia on the RNA content and nucleotide 
composition, as well as on the dynamics of protein content in the motoneuron of 
the rat spinal cord anterior horns. 

The experiments were conducted on 35 mongrel albino male rats weighing 260- 

300 g. The .animals were placed in individual, special small-sized cages. Such 
— — 
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Figure I, Change in RNA Content (a) and Protein Content (h) in Motoneurons of 

Spinal Cord Anterior Horns of Rat at Different Periods of Hypokinesia 
1 — control; 2 — experiment 

cages sharply restricted the movements of the animal, however, without complete /97? 
immohiliaation. Conditions were created under which even the prolonged stay of 
the animals in the cages did not lead to the development of chafings, bedsores 
and disorder in the integrity of the integument. Thirty-five rats kept under 
vivarium conditions served as the control. The spinal cord at the level of the 
intumescentia lumhalis was taken for study from the experimental and control 
animals at the same time on the 1st, 3>^d, 5th, 7th, 10th, l4th and 30th day of the 
experiment. Fragments of the spinal cord 2-3 mm in size were fixed in Garnua's 
solution for 1 hour and poured into paraffin. The motoneurons of the spinal cord 
anterior horns were isolated from sections 60 \x thick with the help of a Fonhryun 
micromanipulator under control of a MBI-3 microscope. The BNA content and nucleo- 
tide Eomposition in the isolated cells were determined according to. the Edstrom 
method The ENA content in an individual cells was computed by the Slagel anH 

Edstrom method CloJ* Eve^y average amount of MA content in the cell was 
determined from the results of analyzing 50-60 cells taken from 4-5 animals. 

Groups of 4-5 neurons were used for electrophoretic separation of nucleotides. 

The dry cellular weight was determined by the method of interferometry 
on sections 7 p. thick. Sines under conditions of a fixed preparation the content 
of dense substances is protein for more than 80^ of the dry weight, . the method 
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TABLE 1.* CHANGE IN PROTEIN CONTENT IN MOTONEURONS OP RAT SPINAL COED ANTERIOR 


HORNS HHH RESTRICTED MOBILITY, |a(Ig 



Experiment 


Control 

1st day ! 

1706+69 


1721+71 

3rd day ; 

1171+41 


1733t58 

D 

0. 

01 

- 

5th day ; 

1800+68 

1 

2133+85 

D 

. 0. 

05 


?th day 

1960+78 


2008+71 

14th day 

1966+95 


1971+84 

30th day 
* 

1982+126 


1996+138 


Data for three animals and 90 measurements 


of interferometry has hiecome popular as a means of determining the total cellular 
protein. 

All the numerical material was processed Ly the method of variational 
statistics according to Student-Fisher , 

Changes in the RNA content were noted already on the first day after the 
Beginning of the experiment, which lasted up to the 5th day iflclusively. At 
later per iods , uall the way up to .the 30th day of restricted mohility, no changes 
were ohserved in the RNA content in the motonei3rons._ (fig. l,a). 

Analysis of the changes in the protein content in the motoneuron cytoplasm 
indicated that hypokinesia was accompanied By a consideraBle reduction in the 
protein content in the nerve cell cytoplasm on the 3^^d and 5th day of the experi- 
ment; no re liable changes were noted in the protein content in the remaining 
periods (fig. 1,B, table 1) . 

Analysis of the Behavior of the animals during the experiment demonstrated 
that in the experiments with hypokinesia two phases were noted in the motor 
activity, The first phase lasts 1-5 days and is characterised By a striving By 
the animal to free itself of the unaccustomed conditions, which in our experimental 
conditions was accompanied By an increase in the motor activity. Further the 
animals seemingly Become accustomed to the new conditions of existence. The 
high motor activity of the animals in the period of the first to fifth days of 
the experiment, apparently, can Be appraised as -the cause of the reduction in the 
ENA content in the motoneurons of the spinal cord, and can Be q.ualif ied as the 
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"cytochemical eq_uivalent of high functional stress and even over excitation of 
these structures" j^l]]. This is the more likely since there --lis- published infor- 
mation on the link between the function activity- of the cell and the EM content 
in it Further, by the seventh day of the experiment, the animals adapt /9?8 

to the conditions of hypokinesia, i.e,, a state occurs in which catabolism and 
anabolism of ENA are well balanced with each other on a new level corresponding 
to hypokinesia; as a conseq.uence of this no changes are observed in the SNA content. 


TABLE 2. NUCLEOTIDE GOMEOSTTION OF ENA IN MOTONEUEONS OF EAT SPINAL COED AT 
DIPFEEENT PEEIODS OF HYPOKINESIA 



No. of 
animals 

No. of 
analyses 

Relative content of purine 1 
molar ratios in % 

and pyrmidine bases. 




A 

1 ^ 

C 

U 

Control 
1st day 

, 3 

30 

21,9±0,96 

: 37,4±0,966 

22,8+1,01 

17,9±0,94 1 

30th day 

; 3 ■ 

30 

21,53±1,07 

36,9±0,96 

22,8+0,73 

18,7±0,75 1 

Experiment 
1st day 
3rd day 
^h day 
loth day 
14th day 
30 th day 

, 3 

30 

21,6+0,92 

37,4+1.09 

22,7+1,03* 

-1 

18;32+1,15 , 


30 

21,35±0,99 

37,1±1,1 

22,8 +0, 95 

«18,7±0,84 , 

’ 3 

30 

21,26+1.03 

37,2+1,131 

23,2+1,11 

H8-,4+0,9U , 

3 

30 

22,06±1,03 

36,2+0,92 

23,2±0,88 

; 18,6±0,887 

’ 3 

30 

21,9±0,79 

36.6±0,83 

23,02±0,94 

1 18,9±0,79 

! 3 



30 

21,3±0,94 

37,1+0.87 

23,2+0,85 

18,2^0,78 


Protein metabolism in the nerve cell is characterized by the same features as 
ENA metabolism, and namely its functional lability. Here both the biochemical 
and the cytochemical studies show that with excitation of the nerve cells intensi- 
fied protein synthesis occurs in them; with- the onset of overexcitation and 
exhaustion of the nervous system a breakdown of protein molecules begins to 
dominate, as a result of which the protein content is reduced [ll, iz]. The 
reduction in the total cytoplasmic protein in the motoneurons of the spinal 
cord anterior horns obtained under conditions of hypokinesia on the 3,5 day of the 
experiment, apparently, can be explained by the occurring fatigue of the neurons 
induced by the high motor activity in this 'period. 

Changes in the ENA content under conditions of our experiments were accompanied 
by analogous^ebanges“.<i‘n'i.±hev.protein content that were somewhat lagging in time, 
which confirms the link between ENA and protein synthesis in the cell. 

Since the detected shifts in the ENA content during hypokinesia are apparently 
a reflection of the q[ualitative changes in the ENA molecules, we undertook a 
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study of the qualitative nucleotide composition of j-the total cellular ENA at all 
the studied periods of hypokinesia. The study results showed that the nucleotide 
composition of the total cellular RNA at all the studied periods of hypokinesia 
remained unchanged (taTSle 2) and -is>? characteristic for the cytoplasmic, high- 
polymer ribosomal ENA, This means that with a change in the functional state of 
the neuron the newly formed ENA of the nerve cell has the same -composition of bases 
as the original ENA that belongs to the ribosomal type. 

The author is deeply grateful to V. Xa, Brodskiy and N. V. Nechayeva for 
help in working on the interference microscope and assistance rendered during work 
on the microscope and in processing the obtained data. 
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